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^13^ ^#-^-71 <£ZL%7}9\ *fl1-g- if-f£S ^^fe <£mL& 
#4 ojl^^ ^rtA]cHl *V*H ^f-^# 1^^-7)71- JL-^9] i#a4 

£ 1 
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^{PASSIVE SAFETY-GRADE DECAY-HEAT REMOVAL METHOD AND DECAY-HEAT REMOVAL 
SYSTEM FOR LMR WITH POOL DIRECT HEAT COOLING PROCESS} 

£ 2^ £ ^Al^ofl n}# ^^TH^o] ojj^^-^s 7fl 
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10: ^^]^^^r 20, 20': ^33.^7] 

23: ^-8ri# 25: #1^- 

27: ^^^3: 29: 7}^if ^7l 

30, 30': *fl<l-§- ^1— f-H 33: 

37: 40, 40': i#-^-7l ^51^71 

43 , 43': ^71^-S. 47, 47': ^-fj-S #^ 

100: €*V3.-g-7] 110: 

120: ^1^1-8-71 125: ^e)^r 

130: €7>S.t)fl# 140: f'TilS^l 

145: l*>7)l-f-^H. 150: ZL^# 

160: ^7}5.3]J= 170: ^ 
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180: 190: f^Mlf- 33 u l« 

200: ^\-&^r 210: ^^>S. 
220: ^&j7l 230: 3\H-7l 

X: :n£M ^ X': ^l-S-^Al 

X2: #Hfl7l^<^) tt)-= # 33 ^zj-HVAi^A^o] ji^o] 

^tiV^o] ^^^-^(LMR: Liquid Metal Reactor)^ ^(Reactor Core), 
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^^M) *!^$ ^* r S £#^*EH o]^ i-yo} -f-ji]<i (decay heat) *fl?1 
1- ^*fl ^r^TH ^(RHRS)* ^alsr>j7 o^cf. 

^2fl7l#ofl 4= ^^( pool type ) ojj^^o) ^-^^7]A]^Efl^ ^ # 

"T 2 " #-t-°H $1*1 fr -H-£#(hot pool)^ <13 3H§-§: <>l-g-*H Jl 

^4 #3sH ^^3.-8-71 (Passive Vessel Cooling System ; 

PVCS)4 1- ^ H^HH (Direct Reactor Cooling ; DROilS. M-^cJ-. 
Qx}3,-%-7} 3^ ^IH^PVCS)^, £. 9<H1 SL*m j£c] t ^aj- 

Al^Eflo] 7l^^S ^l«fl Jl^#(150: hot pool) Si 7 r 9j£H «-5l]7> 3$ 

%>§>^ «»ifl(Xl)7 r tf^SH i^KllOHH 7}<1£ dif-o] ^^tifll-(l30: 

Reactor baffle) ^KH ^#3.-?- ^(overflow slot)* ^^H^i 

€^>S.-§-7l(100: Reactor Vessel)^ cfl^- ^ ^^Hl 2)*r 

^Jl4« ^ aflTlsRr iHU^LAi, ^ 1#^oi 

^-rfl^ o.s. ^"-gr l,000MWth #^ ^^^S.^ ^tr£H 3-8-°l 

7>^tr H o v ^°lcf. 

AH o]*fl ^^^-7] ^a.o^ ^^71(230: Containment VesselHl $.^s\JL, 
^^-§-71(230)^- =L #ei*Rr €-3^1 HS ^1^^(210) Afc] ofl 

71^-^71(220)^1 ^tfl ^7l-R-S.# ^7H1 3 ^-§-71 

(230)^1 -gel l^cj, ^71 ^-Bl 71 (220) tfl^l ^7]-frS<HH 7 }<£ 

€ ^7l7> ^H*H °\n X}4-^CL5L Cfl7l5. «ll#SlJl ^>7>-g- ^9] ^. 7 1 7 ]. .xl 
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SqjfS] ^tt-jtb ^Jl gjol ^^.S-Ai ^ Alsj^o] Ji#5S|fe £ 

l.OOOMWth afl^ «>7l nflS-ofl tfl-g.^ ^^Alollfe- ZL ^-g-o] ^ 

a*i asm. 

#^°fl, # 33 ^^-^(DRO^r, £ 1<H *V w>4 ^#(150) 
^ JL^r ^# ^^(X2) ^^l^s. i^-if- <iJH ^-71(20')!- ^*l*KlI 

^&o\] di#-^7l I2t7l(40')t -£*1*H ¥ 1^7)1- ^£^1 

S^tt 4i#-^(30') ^°1H<>] ^3E^V» ^MAS 

A] ^3 ^7]^ «J-A1 ol^dflA] ^ 

S-g-71 ^^^(PVCS)^ Al^Eflj^ g-e) ^A]o} £^6|| ^^o] 
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^^91 n^}B_£_ afll-g- 4if-^(40')S ^ 

<^(43') £ #^(47'H1 44 ig 31I (170: damper)* ^*]* r 
-2. ^#-^H(30')ofl 3^1* (180)1- ^^1*H ^-Sr^f^l ^^(170) 

£ ^e^S^. (180)51 *ll<H* -f-tt ^# £ ^-7H -e-^S^^- ^-n ZL^Hj-xl 

* ^tb ^ll^-§- ^#-^-H(30')S ^ 

4] ^I^Alofl^ ^3^(170) £ 3 el 1«( 180)1- 3|tfl3. <1<H f7}A] 

°14 £°1 # 33 ^^^(DRO^r 1£^«o V *l £ rfc-g-ui^- 

3tr ^l^-Sl^ ^*fl *Ht-g- 4i#-¥-S(30'Hl ^s1Hj±(180) 

1- ^l^JL ^7}$-3.$] •9^(43') H #^(47'H1 ^s](170)# -£*1*M 

* 413^ 31*1H s?*7fl\i-g; ^-^*>ji^1- ^el«la(i80) ^ ^s|(i70)« 
^^s^Hr ^^7fl^o] oj-g-^jL ^0.14, o] wj-ai ^e)«fly.(i80) 

2E£r (170) cfltr 7l Til ^ o] ^M^l °V^£)^o> ^>c S 4 

^7H^ofl nj-s ^^1^7]- ^^o] l-7>^*>^ 3**1-5.-8-71 3^ ^4^(PVCS) 

4 tiling nfl 7]*) + ^ 9] 3-^ ^]sl^4 ^^tb 3^°Jr^ ^T^H w}^" 

3*W ^13°! 9X91^. 
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<41> o] S ^^ 7 ) 

<43> ofl^^S-O] ^^-§-71 vfl^-^-^o] i-y^SL] €*}5-g-7l vfl^^ 

^*V» -fM*K£* t\jL, ^ofl i^S^ ^#-^71 UH^IS)- 
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<44> ZL^H, ^^>S-g-7l 9\^*\}X\ -fr^TT ^7)°\] °] *fl ^X]?)^ 

<45> ^^aflf 1^0} Jl^ofl ^cfo] 7^#4 <£-§-£H ifl-^ ofl^ 

7> 7^#2}- ^S}7fl -fi-*l5]jL ^Aj-O.^ Jl^l-^ ofl^^.Cf ^ ^ofl 

4 ^ 3*H1 if-^l- H^l-fr <g*l*H, ^ A oS£^l vfl^ 

<46> tt^, ^e| a lW.7l- ^)7l^ #7) if-f£4, ^71-B-^ oj/^o))^ 

Ml" ^l^tV ^>7l i#-^7l ^JE^7lo11 £]sfl 3j-^7fl^AS. M 

<47> V^o] y ^£#X\ <g£>g-g- 2)^5)-sl-7l <£ZL&7] ^ ^ 

<48> ^ #<g^7i«J-»Hl l$Z}a) 
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<49> ufl^^o] ^tgoj Q7>\£_^o\) 0)1% ±^^2) JL-&#4 ZL $)^°) 7^ 

A] i-go) -g-j^-g- T^Kr oJj^^sL ^t^T^Ali^^ %o]A] t 
<50> 3 #£3*1 4A>oJl <S^ 7V^^>S^- ^"71 ifl^ ^#£3 

<51> i^sL ^ AVtLofl ^S)^. ^ olAj-o] <iH«;7l; ^ 

<52> Aj-7] i^-^f- <£B.&7)9\- -^7) ^-^-71 1^711- ^SRr afl^-g- 4i 

#--^3L« JE^Hfr 3* ^8 ^ # 33 ^^«o V ^^ 3^ o>^-^ ofl^ 

<53> H^JL, #7) ^sL^f- ifl#<2] JI-8r# 7>#*M!H *}*H^ 

4 ^-f-^H ifl^MJ ^^#4 &<&^ -fM^Jl 7.HI0] Aj-cfol ^£#3 

<54> SE ^. f -^71-a-S.^ ^ g ^^7> ^7^ Aj-7] i#-^7l ^S^-71 

<55> *V^, Aj-7] <gjH^;7l^ #^o] *fl<g-g- <g 

^3<H <3#s|fe- 5^4, ^ 

^ €^13-*^^ afl^slji z|z|o| ^cfol *| 
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W4 *V#4 £#3^ 4^r4 ^it^S. o]^o^^^ £ Aj- 7 ] ^ 

xJ^jjL Aj-jfojj ^*1^H ^7) 4^4 <3-f-SU afll-g- i#-f-S4 _H 

£44 ^^Ife 7><i^-i- ^^7]» i^Vfe 531- *Vcf. 

-£44fe 3* t^'H fVcf. 

^^4. tii, ^ofl 4€- ^-1^7i« 0 ^ * St^TH^* £ 

£ 2<^1 £4tr h}<4 ^J-o), ^*V5-8-7l (100)4 Sr>ijL f^ofl ^(no)ol <H*1 
1^94 4^1- l-4*Rr 7^ci] ^ ^^-S feo]^ o^^-s)^- 

^S4 44-8-4(120: reactor support barrel)7> ^4 €4. 4 

4-8-4(120)4 4^^ 444 £#44 t^AS wfl44*r €:^4 ^ 

34(125)4, 44^4 7>#4b1 ofl a-^ <£^S\o] 314-3.-8-7] (100) 4 

ifl^oz). ^ -8-71(120) 4°H1 wH44tt €*34 ^7}SBl)t( 130)4 -£44 
4, ic^(llO) ^ 434(125)4 #-¥-44 ^7>s.afll-(i30) ifl*4| 44*Hr JL 
-£#(150)4, 3 si #(125) ^ ^^>5.wfl#( 130)4 €4.3.-8-4(100) 44 4 

°H 444-tt 4£#(200)s. €43-8-4 (100)4 ifl-¥-^*H ^£-€4. ^7H, 
€43i«(i30)4 3#&*HNH*1 XL^r#(150)4 if- 44(x)iL4 ^ 
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^ *H 3.2: i#°l *1£#(200)3. ^tr^Hr ^ W^H, ±$ *l*l-g- 
7] (120)2] ^ol^ ji^#(150)^ 4i# <*j^(X)J±4 ^-x^s. iflofl^ 
^ ^^1-8-7] (120)4 4^3^ ^-^_Hl£ ^ JL^ 4i#ol ^-Efl# -fr 

*1*KE^ tb4. 

2^8 44-§-7l(120)4 4^4 ^*>SUJ|#£) lfl^S AH°fl^r 3# <1*114 
Al^^o] ^^o] q-^o^ ^3-^^71(140: IHX)7> ^21 afllfl-^H 144 
tifl^lsl^, 7i^#(200)2l <^1 if-i- 7\%i JL^#(150)5. °^*> 

^ 1^M1 : 1-^H(145)7> ^4 wfl^fl-^ofl oj-e} tifl^sqjE^. *i*l£H 

ofl Jl£#( 150)4 *1£r#(200) 4<>H1 ^ <^44(Z)7l- -ft44 

H-If *Vcf. o^H , ^?1<1JE^;7K140: IHX)fe 27117]- ^4jI, A 

^145. 4^1 4*l^Rr ^71 1^71 (steam generater: £^1 °J^)4 
^#£#*1 ^7>5. ii^H^ ||. ^7ls>7ll *14. 5Etb, ^TJrl^^l 

(140)4 ^71^71* ^^Rr afl^Hl^ ^?i7fl^ ^sl^tL(l90)7l- ii*l£H 
741^45L^14 ^ A o V ^^71 Aj^eflofl ^-o))7> ^ *-ofl vfl«-0) if 

^ 4#^& ^ 5^5^ ^4<H &4. 

zlsIji, ^-71 ^4^*11 #(130) 141^^4 91%^ ^#(150) 7>^-7fe|oll 4 

*l*Rr 37fl5l ^^1^^4(10)^1 ^^144. ol ^3^4(10)^ 4*fl4 ^rjo] 
^-&f-(200)4 ^-f-SH 14^1-f-^ =(145)^1 o^^ofl oflo 1 ( Y )7l- 

#(200)4 ^•a^l-Tii ^l£lJl 4314 €7VS.afll-( 130)4 ^7}^ls 

-Sr*H ji^(150) ^# °^(X)14 ^711 <3*J-44. 
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# t\ ^M}o] *£*$f%r&, 5L 2<^1 5L*m *M £°1 , *r*l€*S #(10)€r 
5.wfl#(130)^ ^4 ^1^1-8-71(120)^ iq^AHofl ^^H^7l(140) g 1*M1 
M = (145)^ ^43*1 4i*l£M, z^oj ^Sl^- 

(125)# #-f-«H 7-1 -^#(200)4 ^7V^hB#( 130)4 % 

5L^1 ^°1S JL^r#(150)4 ^Jg-^ 7l^#(200)2l <^£-oj s^, 

^1 ^^(Y)7> 7-1 £#(200) 4 ^} l*>2fl^ = (145H £\n ^(Y)l- -B-71 

*>7ll SlJL, Sl^£ Zl£#( 150)^1 ^^^-Hflofl ^olTl] sjrf. olnfl j7£- 

#(150) ^ ^^4(10)^8: if-fl 7l£#(200) wl^Tiofl^ tg-g-, 

^-L, 0}=^ ^ Wl%^7l^l7> ^^4. ^€ «l%^7l^lfe ^^3l-£ 

A l #3 *1^ #*«Sl ^^S* l^hg- 

cll-^, :n£r#( 150)5.^ ^7>^*)1^( 160)^^1 ^Al^l^ 

31 ^Hl 

51 3^1 £Al*l a}^ ^-o], z| ^3i^^^-(io) vfl-^-Sl ^^^Al Ojj 

^(Y)^4 ifl^ofl ^JE«;7l(20)7> 4l#uZf2l 2)^ ^#ol *}-c^ 

A o V ^^ ^^HlJl, ojufl ct-g-^f- <* ^71(20)^ ^#<>1 71- 

^ofl. ^^#(10)4 tfl^34 4 A H1 ^1^ l^i^ 7>^*1 ^Eflofl % 

°l?ll €4- 

^iH«-7l(20)^ 7+zl- ^7}-SSf|J=(160)«- €7>S Aj-«. S 

^^TT i#-^-H(30)ofl 51*11 ^7>S Til" AJ-«6)1 ^|*l£l^ dL^-^71 

^71(40)4 ^^H, ^7fS ifl-*MH ^-1: 4i#-^-7l <lill^-7l(40) 

olH cfl7lS « 0 V#^7ll €4. 
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^, di#-^7l ^51^-7) (40) tflJ^Hfe ^m-g- i#-^(30H z\n 
€ Jl^*(150)2] ^#-^71 1^71(40) <^(43)5.-*r-£l -fr^^H 

^ if— <iiH^-7l(40) #^(47)5L «fl#£]^ S]^-^7l» ol 

^ l^l^^rS ^t^TH^l^, £ i 0 o)l iA]*V 

*H<l-g- if-f-HC 30HH21 if-JELS^H ii£]H ci^vY^. 
^*}7] A>-g-sl^o| ±^--^7) 157^71(40')^ <^(43') 31 # 

^(47'H ^3] (170)1- *iSL£. 4i#-^(30')^ ^ e) 

JeL(180)» ^jJlS <5}X) ^ ^ 3Z)-^7fl^ Til 

3<?1 ^-^3-8: 4#^J: ^JS-^l ^3fl 41 rfs] (170)1- -f-^ ^ 

71^ -SHMH g 3eM«.(180)S -frlMH-I- -f-Sfl ^^Ti^o. 

S. *\}7]5\±r 2:^Hr ?M <>rH ^^1 ^ ^ ^"( 10)^ i#-^# IIH^- 

71(20) ^H<2} 4a> <i^^ ^S 1 ^ ^3 S^ 1 ^ resurface emissivity) 

*V l^-i- 3*fl, £ 5 ^ £ 6^1 £AltV ti r 2}- ^-ol > IJH 

€-71(20)^ 7^^^-oll o]*V ^#3}- if- 7_>o) ^H^ofl #1^(25) 
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^^^-(25)^: i#-if- 1^71(20)^ ^ofl ^cfo] 

i# ^H(30)£] ^^(33)4 ^slu ^ <£#£]tt ^^i# 
INK 23: cold sodium downcomer ) , ^^if *>^^-(23)^l ^^^fr l-ei#rfe 
7bgr3l -f-^^ ^ai^^HI -^IH^S Hfl^sl^ cf^o] 

^1^r(27)^-S. o^o^fe #0.5*1, *i£r^# §V^(23)* -f-«fl 

3Etb, if-if ^51*71(20) tf-M 7><i^f- ^^71(29: heated sodium 
col lector )7> ^-wjsH, #1^(27)* T^lfe 4^°H^i al^r if-AS^-Ei 1# 

^3 i#°l 7}1if ^^7l(29)ofl^1 ^H}^ Tfl^SlH 1£ 

*H1 ^«fl ^4l*Hr *fll-g- ^#-^(30) tfl^ ^l^-g- 
#-^(30)^ JI^(37)-i: -f-*fl ^7}^. ^ofl ^*ltb ^#-^71 tHf 

71(40)5. *r tb^f. 

^M: 34**1 ^« <r ^#-^1- ^^7} (20) 2] ^1^(27)^ 

^€3^.5. ^r^^r^l ^*1€^( 10) £.3. ^^-t^^-fe ^-f 

-n-^M J^s^ ^*)H <im^7l(20) tf-^ofl ^^Itb 7>^db# 
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^r^7l(29: Heated sodium collector)^ t}^o] ^3)^.05. «y«fl 

HZ\JL, 7l^7l(roughness)M- ^s^^l ^sfl- 7>^ # 

= ^ s^^e^l- -f^fl, <iJH«-7l(20)Sl ^1^(27) ^ ^331^(10) 

^ S^W^rC surface emissivi ty)# ^<g-g- if— f-5.(30) ifl-f if 

M^Rr <^*r(ZH ^*fl ^€^(10)^ tf^afl if-o] ^^^1^1 ^o.h 
^^^^^(10)^1 vfl^^ if--i# <i 51^71(20)^ ^^^(27) S^Ti^ 

^A> o^^n). Jl^#(150)^ ^r^M if~^-*(30)5. 

I^l *#€l=h Ojufl ^5]^ 1^-8: *fl<l-g- if-f^(30) ifl-^-oflA^ 

«fl^>.E.5. if ^.^ H>Sf ^-ol if--if <i^7) 

(20)^1 ^^^(27)2}- ^3l^^^(10)S] ^aJ-A}^ f-*fl l 5 !^ 

^^51^-71(140: IHX)* -f-tb <1^7i Al^Eflo] 7 |-ol Tjjjg. 
s^H^, £ 4<^1 JEAltV W>fif £o] f 3# <1^7l Al^oj 7l^^S ol^fl 1 
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*V?ilMH(145)^ 71^5- o] ^£)ol Ji^(i50)32f 7^^(200) #3 *Jj^*KZ) 
7> A>2^X|^ ^^#(200)^ °-^(Y)7}- #^}JL, (110)2] ^Sj^oQ ^*fl 

-H^#(150) ifl-*M if-°l sg^o.^.*) Jl^l-( 150)^1 if- ^^(X)7> ^7>S 
tifl#(130) ^ ^*]^^(10)2] ^o] ol^-(x-)o.S €^-8-71(100)^ 
^7}sLtifl#(130) if-if ^jn«-7l(20)7> 

#(10) xflJfS if-o] ^^s.ol7>7ll ^cf. ojufl, ^^^^(10) ifl^S] 

if-if ^Jl«-7l (20)7} jl^S] if 4 31^ ^#<5>7fl JI^S] if £ 

±.-§-di# <IH^-7](20)1- -f-*fl afl<l-g- if--?-^(30)5. «j)oj-7]7l] SlJl, °1 

3- *r*l€$3Kl<» tfl^-S] if- ^£7> #7HH ^€^#(10) i 

# ^JE^ Ti^JlS.*) ^3E*H ^«fl 7]-<3^7fl aL*#(150)4M ^-£-#(200) 

if- T^^-S-S-o] MH8«M1 ^Cf. *M€*8#(10) iflJjt-Sj- if-if 1 
^71(20)^ ^^2j-(27) A>olo) ^^-^ ^-sfl JI^ if- -fHg-ol ^ 

4^, ^^-gr^i^l ^} l^iS.^ o]**o]x}t£ JL^#(150)3f if-if- 
<£JiL%7) (20)A>o]o^ u|l^q^ol ^^^^(10) iH^H Jl^r^ if^- 

^tt ^ l^^l fat °fl7iM#o.s. i£i-(i50HH 

if-if- ^iH«-7l(20)5.^ < 1^1717> ^^>7fl ^Cf. 

^ ^^^^1 ^ ^l-f-4£Al^ if-if ^57^-71(20) 

1 ^71(40) °iH ^z|sj ^l^-g. if--^-H(30) vfl^-o) if o if _^f <£ M q 
71(20) ^ f°J"AS -8-<a3<H 7-1 ^if *Hfr#(23)* ^*fl «j-7j-^ 
tflM 7^if §V^(23) *KHH 180°^i2|*>^ t±X\ #<£&(27)& -f-sfl 
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tf^fe *HHH ^r^^UO)^ 1^71(20)^ 

^f^H ^r^7l(29)S ^€ ^ *fl<I-g- i#-^i(30)Sl 

Jl^(37)^r ^*fl cfA] 4if--^7l ^-71 (40)5. -fr^^M, ^71-frS.Sl <y^- 
(43)# ^-Sfl if-^7l 1^71(40)5 -fi-«ys)fe ^^7l^ ^ ^ 

z^^-fir 7^ * ^1 afll-g- 4i#-¥-=(30)s1 7^^(33)^- f-sfl if-^-g- 1 
3E$7l(20)S ^-#=14. 

H2juL, £ 6<H1 ti>^ ^-Ol, Tfl-f-^Aj if-^-71 <lH^;7l(40)ofl^ 

*H<l-g- if— f-H(30) ifl^M i#-i# <lIiI^-7](20) ^ 

^ 0 J5|^ T^if- s>^(23)^ ^. *i£r4i# 

W^(23) *>^lAi 180° q-A] #<l:&(27)^r ^f-*)l ^*>fe 2j-*cHH 
4^41^(10) vflJfS. -fj-<^ Jl-Sr ^4 £.-§-i# 1^7] (20) ^ 

33 3# ^ i-&#<HH 7^#JL o)o]x}^ t.}^^. o.^.6\] eq^. cH^- 

^ 7><i^# ^^71(29)5 ^ afll-g- i#-^(30)£] -H£r^(37)^: ^-*U 

i=M ^#-^7) ^^71(40)5. -fr^sH ^^(43)€- -f-*fl ^f-^" 

7l <g ^71(40)5. -a-^S]^ ^^7l^ ^JE^-ofl o]*> ^zj-^^- 7i*l7fl ^ 

4*1 ^*fl, *H1-§- ^£^H1 ^tb ^^^H &m ^l^r^ o_ 
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Aifil <H*H3: ^ ^o] £ ^3 -g^^g- ^1^^0.5. I^Sl 

^(pvcs)^i ^>^^7i# ^-a]^) ^ 5U-§-°fl ^ ^-s-^ ^i^s. 

^ ^^^Al 1t;>7(1^H(145)S1 °<MH SlSfl Jl-8r#(150)2f ^ 

£r#(200) ^ ^*KZ)S 9in *]£:#( 150) °fl Sfl^Rr 1^71 
(20)71- ^^W(10) iflJf 4l^SHll#(l30)4 ^^-§-71(100) a>o] 

^ ^^(Y)7> #7fl -fj-^sH, if-if- 1^71(20)71- ^ 

^ ^#(150) ^ 7^#(200) Aj-«.6|1 ^^^1. cover gas^l 
°] Aj-Efl^. SWrTfl ^^H, ^^-§-71 (100) St ^^>S.tifll-(130) A>o]6fl 

cover gasS. *fl^2] ^ ^A>^-g-7l 3)^ ^zJ-lM(PVCS)£| ^^^^ <g 

^1 <*^-g- ^<g*>7fl SH €^>S-g-7l(100) ^1^^^.5.^-E^ ^> oj 

*V ajdfc^ 1^*H ^-^§ r7 i| s\x^ t ±.^~±^- IJE^- 71(20)1- f-t!" 1^1^ 

<*Al -^^^(10) ^fl^^4 ^i#-dL# 1^^:71(20)^1 1^(27) ^ 

A > l^liM: ^a^ ^<g.g- di#-^(30)S <gol ^ojslES ^#^1 ^ 
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«H4 *<H V 7l^>HH l*>7fl*4@ = (145) 

3. <£l*fl 150)4 ^^#(200) ^ on^^>(z)7> ^ej-x]^^ ^^#(200) 

±^ ^^(Y)7> ^-^>7fl 5]JL, Tfl^oj ^ ^1 1MH ^*fl Jl^#(150) 
2\ ^7^wHl-(l30) % <iS«-7l(20)7> ^ 

^4(10) JL^°1 4i#o] ^^s.o]^.0. S .^ > €^-§-71(100)^1 vfl 

3)^ ^#^1 ^7>^-§-7l ^^^(PVCSHl $ 

1^1^ £ ^M^^(IO) ^^71(20)7]- 
3^ 4^ # 33 ^^(DRCHl ^^1>|7> ^AHl a] 

5. £ #^1^*13x1^ #-§-<Hl 43-, ^* fl^l *}-8-£j 

*r 7l7l^ -g-*113 S^fl^ofl 
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alH^lJE. &<>13E. al^A] t^-f-^^ ^717]- 7}^ ^ ^ ^13^ ^^>fe 

^fl-§-^ 7}^*M S\±r ^ojcf. 

•§-71 3]^ ^Zl^(PVCS)^ ^^17^1- -g-Al^ Aj-g-s]-^ ^O) 7Pr*H, ^ 7 >^ 

<l*fl 7^3.-1- ^wl^-oi] nfe]- ^ Alg}^ ^^sf^l *!#^# ^ 

5^1 5]^ 

31 5U<H ^^1 ^7}*V ^Tfl^-i^g- *il^Hr ^^>14. 



°l A oHMi -S-^Sl -^AH14 ^ig^ £Al -£^>£*1*};, ^ 

* 7}^}^ ¥^M- ^711 ^ ^ ^olcf. 
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1] 

^1^-4-3.^ ^*}sL-§-7l vfl^-^ol tfl^ 
^ ^^rl-S. ^^SHfll-* A>-g-*M T^*H ^tf^^l l*>^|*Jg=<fl ^*fl ^ 
-fr^SKE^ *>ul, ^# ^ofl ^^l^fe ^#-^-71 <iHl^;7l2l- afl 

±f^£S ^^5]^ if-jfcf- 1^711- tfl^o, ^-g-^Aj *1 

^^J±tf ^^l*M f <i^7l Al^flo} 7l^^Al l*>^|Jg. 

^=^1 ^^ASL i^r#4 d|ifl*>7> 7^1^51^ ^ 

#S #^7>fe 7>^^«- -fr^o] ^5^, if-±f 

#1*1171^. 

[^T 1 * 2] 
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€^S-8-7l iq^-g- St\^X\ -R-^tt ^7H <^f5fl ^zJ-Al?!^. ^^S-g- 

3] 

3*H1 ^S^-7l# ^^l^H, ^^^A] ^*]^:& xfl^s]- 

4] 
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IQtt 5] 

6] 

A] ^Ajo] -§-^<g-g- *fl7i<5Hr ^l^sL ^^^l^Al^^oll olo^, 

^Kg-*^ ^AHl l^i^ 7>^^>£^- Aj-7] lfl«-^ ^Aj-g- 

^a] 7^# ^iL^ ^ ^*H1 4i^s]^ s:>i4 oi AVoj ^f-^f- <ga^-7l; 

Aj-71 ^57^-71^ Aj-7] if-^7l gS^M -f- o^Kr *fll-g- 4: 
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7] 

cH iflJfS] ojjo| 7 ^ ^^#3lf ^«a^>7ll -B-^l^Jl 7>H)^ ^o] JL^2\ <*$]2_tt 

8] 

<^ * #^ofl ^7} *fl7m #7] 4i#-^7l liH^l <4, 3 
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